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Study on Physical and Chemical Properties of Ca0O-Al,O; System
Melting Compound
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ABSTRACT This study is aimed to identify the method to use the CaO-Al>Os system of rapidly cooled steel making slag (RCSS) as
the environment-friendly inorganic accelerating agent by analyzing its physical and chemical properties. The fraction of rapidly
cooled steel making slag is distinguished from its fibrous, and the contents of CaO and Fe,Os are inversely proportional across
different fractions. In addition, as the content of CaO decreased and the content of Fe,O; increased, the loss ignition tended to become
negative (-) and the density increased. The pore distribution by mercury intrusion porosimetry is very low as compared to the slowly
cooled steel-making slag, which indicates that the internal defect and the microspore rate are remarkably lowered by the rapid
cooling. To analyze the major minerals the rapidly cooled steel-making slag, XRD, f-CaO quantification and SEM-EDAX analysis
have been performed. The results shows that f~CaO does not exist, and the components are mainly consisted of C12A7 and reactive 3-CsS.
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Fig. 1 Expansion model of steel making slag by f-CaO contents
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Table 1 Chemical properties of raw material (SCSS)

Chemical composition (%)

SiO, AlLO; | Fe)Os CaO MgO SOs f-CaO

1021 | 24.17 | 346 | 5530 | 4.19 2.30 2.77

Table 2 Physical properties of raw material

Physical properties

Lor®” (%) Density (g/cmS)

6.10 2.97

@ LOI : loss of ignition

Fig. 2 Classification of RCSS by separation



Table 3 Experimental plan of raw material

Factors Levels
XRF 4l RCSS" - RCSS1? - RCSS2®
Chemical | f-CaO - RCSS3%
properties | XRD | 2 |- SCSS - RCSS
EDAX - RCSS4Y
LOI 4 | RCSS - RCSSI - RCSS2
Physical | Density - RCSS3
properties | SEM | 1 |- RCSS4
Porosity | 2 |- SCSS - RCSS4
W RCSS : fine powder (fiber+ball 5.0 mm under)
@ RCSS1 : fiber powder

©) RCSS2 : ball 5. Omm under powder
@ RCSS3 : pulverization residue
© RCSS4 : ball 2.5~5.0 mm bulk

(a) Disk mill (b) XRF (C) Furnace

(d) Densimeter (e) MIP (f) XRD

(g) f-CaO tester (h) SEM-EDAX

Fig. 3 Experimental equipment
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Table 4 Chemical composition of RCSS

Chemical composition (%)
SiO, | ALOs | FeO3 | CaO | MgO | SOs
RCSS | 10.30 | 24.50 | 3.40 | 5240 | 6.70 | 2.24
RCSS1| 9.84 | 2550 | 3.13 | 52.60 | 6.23 2.38
RCSS2| 10.50 | 2430 | 4.08 | 51.70 | 6.76 | 2.16
RCSS3| 10.10 | 21.20 | 22.60 | 38.40 | 5.77 1.67

Table 5 Loss of ignition

Notation LOI(%)
RCSS -2.72
RCSS1 -2.56
RCSS2 -3.25
RCSS3 -8.26

Table 6 Result of average density

Notation Density (g/cm’)
RCSS 3.01
RCSS1 2.95
RCSS2 3.03
RCSS3 4.13
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Fig. 42 “F2 4 Al@W» el 2t SCSS 2 RCSS4

(a) Frequency of pore size distribution of SCSS

(b) Frequency of pore size distribution of RCSS

(c) Accumulation of pore size distribution of SCSS

(d) Accumulation of pore size distribution of RCSS

Fig. 4 Pore distribution of raw material
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Table 7 Result of f-CaO content

Notation f-CaO (wt%)
RCSS Non detect
RCSS1 Non detect
RCSS2 Non detect
RCSS3 Non detect
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(a) x500 7
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Fig. 6 SEM photographs of RCSS4 surface
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Fig. 7 Selection of surface area by energy dispersive
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(a) Spectrum 6 (b) Spectrum 7

Fig. 8 Result of energy dispersive X-ray spectroscopy

Table 8 Result of energy dispersive X-ray spectroscopy

Element contents (%)
Spectrum no. | Ca Si Al 0] Total
6 47.99 | 16.30 - 35.70 100
7 31.27 | 4.50 | 17.91 | 46.33 100
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